Introduction
Organic light emitting diodes (OLED) are strong candidates for advanced flat panel displays (FPDs) in the future, because of their brightness, wide viewing angle, fast response time, low power and emission spectra cover the entire range of visible light [1] . Some research groups obtained full color emission using multi-emission layers structures in which the three primary colors were emitted from different organic layers [2] [3] [4] . Besides, vacuum evaporated patterning for red-green-blue (RGB) using shadow-masks has been conventionally proposed to develop full color OLEDs panel. However, this method has a serious problem of high cost of shadow-masks. The color filter (CF) of liquid crystal displays (LCDs) is an important component, stable of process and directly defines the color image quality of the display [5] . Additionally, when white OLEDs are fabricated using color filters, the luminance intensity of the light sources is degraded and a pure white emission with a broad wavelength is required. In this study, we report on a white OLEDs fabrication with color filters to achieve the pure tricolor RGB emissions. The problems of high cost and color degrees of saturation can be solved. 
Experiments
Fig . 1 shows the configuration of a white OLED combined with color photo resister. The color photo-resister layers were fabricated on glass substrate by spin-coating process. Indium tin oxide (ITO) was then deposited at temperature of 230 by sputtering as a bottom electrode. All of the organic layers were evaporated at a pressure of below 10 -6 torr, and the evaporation rate was 1-2 Å/s. The thickness of the evaporation layers was controlled by oscillating quartz monitors and further calibrated by making ellipsometric measurements. Aluminum was deposited as top electrode by evaporation process. The current density-voltage (J-V), luminance-current density (L-J), power efficiency-current density, luminance-voltage (L-V) and luminous efficiency-current density were measured by using the TOPCON SR-1 spectroscan spectrometer with a Keithley 2400 programmable voltage-current source. All measurements were made at room temperature. Figure 2 presents the spectrum of the white OLED, whose structure is ITO/NPB/Anthracene:TPBe/TPBI:fac tris (2-phenylpyridine) iridium (Ir(ppy)3): bis[1-(phenyl)isoquinoline] iridium (III) acetylanetonate ((Ir(piq) 2 (acac))/TPBi/LiF/Al. As a result, the white light source was obtained from the mixture of the color of red, green and blue. Fig. 2 The spectrum of white OLEDs by used as a white backlight in this study. Figure 3 depicts the color filters spectrum. It clearly shows that high transmission of 90% of each color (R, G, B) is obtained. In addition, the color purity of them is also high. Table 1 photo-resister controlled by varying the spin speed of a spin coater. It shows that the relative thickness is thinner as the speed is increased. Fig. 3 The spectrum of red, green, and blue color filters. Table 1 The thickness of each color photo-resister with various spin speeds. Figure 4 shows the CIE 1931 chromaticity diagram related to the thickness of color filters. It can be noticed that the national television standards committee (NTSC) ratio of R1, G1 and B1 are higher than that of others. Oppositely, the thinner color-resister results in the lower NTSC ratio of R3, G3 and B3. Figure 5 illustrates the emission spectrum of the multi-color panel based on a white OLED with color filter. From the experimental results, we can find that the color purity of the multi-color panel becomes better as the thickness of the color filters increases.
Results and discussion

Conclusions
A multi-color panel is proposed by the combination of white OLEDs and color filters. Color filters of RGB with high purity and high transmittance are obtained in our study. Combining with them and white OLEDs, higher NTSC has been obtained as thicker RGB color filters are used. According the color mixture principles, multi-color emissions can be got from that structure. Potential applications of white OLEDs combining with color filters can produce a full color display. 
